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[NOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma coctaBieHa Ha ocHOBe DeiepaabHOr0 KOMIIOHEHTA
roCyJIapCTBEHHOTO 00111er0 00pa3oBaHus 1o Matematuke U IIporpammel st
OV 3y6apesa 1.1, Mopakosuu A.I'. Maremaruka 5-6 kiacc. M: MHemo3uHa,
2012

JIJist peanu3anyy NporpaMMbl HCTIOIB3YIOTCS CIEAYIONINE YICOHUKU:
1. 3ybapeBa U.U., Mopakosuu A.I'. MaremaTtuka 5 kinacc. M: MHemo3uHa,
2014
2. 3ybapeBa U.1., MopakoBuu A.I'. MaremaTtuka 6 kinacc. M: MHemMo3uHa,
2014
VY4eOHble Yachl pacnpeieseHbl CASAYIOMNUM 00pa3oMm:
5 kimacc — 5 4. B Hepento (170 4. B roxy)

6 ximacc — 5 4. B Hepento (170 4. B roxy)

1. Ilnanupyemsble pe3yabTaThl

HarypaabHbie yncaa. [poou. PanuonanbHbie yucaa

OOyyaromuiics Hay4uTCs:

* IOHUMAaTh OCOOEHHOCTHU AECSITUYHOU CUCTEMbI CUMCIICHUS;

* ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C IETMMOCTBIO HaTYPAJIbHBIX YUCENT;
* BbIpakaTh YKCIIa B SKBUBAJICHTHBIX (hopMax, BbIOMpas Hauboliee MOAXOASAIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYalllH;

* CPaBHMBATh U YIIOPSIIOYMBATH PAllMOHAIIBHBIC YHCIIA;

* BBITIOJIHATH BBIYHCIICHUS C PALMOHAJIBHBIMU YHCIIAMH, COUYETAsl YCTHBIE U
NMCbMEHHBIE IPUEMBI BBIYUCIICHUIA, TPUMEHEHUE KAJBKYJIATOPA;

* HCTIOJIb30BAThH MOHATUS U YMEHUS, CBA3aHHBIE C MTPOMOPIIMOHATIEHOCTHIO
BEJIMYMH, POLIEHTAMH, B XOJ€ PEIIECHUS MaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3
CMEXHBIX IIPEIMETOB, BBIIOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

OO0yuaronuics MoJy4UT BOZMOXKHOCTb:



* IO3HAKOMUTHCS C TO3ULIMOHHBIMA CUCTEMAMH CUHUCIIEHUSI C OCHOBAHUSIMU,
OTANYHBIMH OT 10; * yriayOuTh U pa3BUTh MPEACTABICHUS O HATYPaJIbHBIX YHCIaX
Y CBOWCTBAX JIEJINMOCTH;

* HAYYUTHCS UCIIOJIB30BATh NPUEMBI, PALIMOHAIM3UPYIOLINE BEIYUCICHNUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BHIYUCIICHUS, BEIOMPAs TIOAXOASIINN IS
CUTYaIlUH CrIoco0.

HN3mepenusi, npuOIMKEHUS, OLICHKH.
OOyuaromuiics Hay4YuTCs:

* HCIIOJI30BATh B XOJI€ PELICHUS 3a7a4 dJIEMEHTapHbIE IIPEICTABICHUS, CBSI3aHHbBIC
C NpUOTMH>KEHHBIMU 3HAYEHUSIMU BEJIMYHH.

OOyuaromuics NoJIy4YnuT BO3MOKHOCTD:

* IOHATb, YTO YUCJIOBBIE JAHHBIE, KOTOPBIE UCIOIB3YIOTCS ISl XapaKTEPUCTUKHU
O00BEKTOB OKPY’KAIOILEr0 MUPA, SBJSIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMH,
YTO 10 3aMUCU NPUOTMKEHHBIX 3HAYEHU, COAEPKALINXCS B MHPOPMALIMOHHBIX
MCTOYHHUKAX, MOKHO CYIMUTh O TOTPEIIHOCTH MPUOJINKEHUS;

* IOHATh, YTO MOTPELIHOCTh PE3YJIbTAaTa BRIYMCICHUN JOKHA OBITH COU3MEpPUMA C
MOTPEIIHOCTHIO UCXOAHBIX JTAHHBIX.

AJiredpanyecKue BbIPAKEHUSI.
OOyyaromuiicst HAyYUTCs:

* pemaTh 3a7a4M, coAeprkaniue OyKBeHHbIE JaHHbIE; padoTaTh ¢ PopMylIaMu;

* BBINIOJIHATH MPeoOpa30BaHus BRIPAKEHHM, COJIEPIKALINX CTENCHH C LEIbIMU
MOKAa3aTeJIIMU; * BBIIIOJIHATH TOXKIECTBEHHbIE MPE0OPa30BaHUs PALIMOHATIBHBIX
BBIPAKEHUI HA OCHOBE IPABUJI IEUCTBU.

OOyuaromuiics NoJIy4YuT BO3MOKHOCTh HAyUNUThCA:

* BBINIOJIHATH MHOT'OIIIArOBbIE MPEe0Opa30BaHUsl PallMOHATBHBIX BBIPAKEHUM,
MPUMEHSIS TUPOKHI HAOOP cITOCOO0B U MTPUEMOB.

YpaBHeHust
OOyuaronuicst Hay4YuTCs:

* pemaTh OCHOBHBIE BUJIbI PAlIMOHAJIBHBIX YPABHEHUN C OJTHOW MIEPEMEHHOM,



* IOHMMATh YpPaBHEHUE KaK BAKHEHIITYI0O MATEMATHYECKYIO MOJIEIh JJISI ONTUCAHUS
Y U3YYCHUS Pa3HOOOPA3HBIX PEATbHBIX CUTYAIlUH, PEIIaTh TEKCTOBBIC 3a/1a41
anredpandyeckuM METOJIOM;

* MPUMEHATH rpadudecKre MPEACTABICHHUS IJIs1 UCCIICIOBAHNS YPaBHEHUM.
OOyyarouics MoJTy4uT BO3MOKHOCTD:

* OBJIQJICTh CHEIUATBHBIMU MIPUEMAMU PEILICHUS YPaBHEHUMN; YBEPEHHO MPUMEHSTD
anmapar ypaBHEHUH JJI pEIIeHUs] pa3HOOOPa3HbIX 3a/1a4 U3 MAaTEMATHKH.
HepaBencrBa

OOyyaromuiicss HayquTCs:

* [IOHUMATh U IPUMEHSATH TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C
OTHOIIICHUEM HEPABEHCTBA.

OOGy4arouuicst HOJIyYUT BO3MOKHOCTh HAYYUTHCS:

* PUMEHSTH rpaduyecKue MPEeACTaBICHUS IJIs1 UCCIEA0BAHMS HEPABEHCTB,
coJiepKaiux OyKBeHHbIE KOA(PDUITUEHTHI.

OnucartejibHasi CTATHCTHKA

OOyyarouics Hay9uTCsl UCIOIB30BaTh MPOCTEHIINE CIIOCOOBI IPEICTABICHUS U
aHaIM3a CTATUCTUYECCKUX JTaHHBIX.

OOyyaromuics MoIy4uT BO3MOKHOCTh MPUOOPECTH TIEPBOHAYATLHBIHN OIBIT
opraHu3anuu cOopa JaHHBIX TIPH MPOBEJCHUH ONPOca OOIIECTBEHHOTO MHEHUS,
OCYIICCTBIIATh UX aHATN3, TPEACTABIISITH PE3YyIbTaThl OMPOCA B BUIC TaOIHIIBI,
JMarpaMMal.

KomOunaropuka

OOyuaromuiicss HAy9uTCS penaTh KOMOMHATOPHBIC 3a7]a4H Ha HaX0XK/ICHHE YHCIIa
00BEKTOB WA KOMOMHAIIHIA.

OOyyaromuiics MOTyIUT BO3MOKHOCTh HAYIHTHCS HEKOTOPHIM CIIEITHATBHBIM
npuémMam perieHruss KOMOMHATOPHBIX 3a7ad.

Harasimnas reomerpust

OOyuaronuicst Hay4YuTCs:

* pacmo3HaBaTh Ha YePTEKaxX, PUCYHKAX, MOJICIIAX U B OKPYKAIOIIEM MUPE

MJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKHUE PUTYPBI;



* pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIILHOTO Mapajuieenure 1a, MpaBuibHON
MUPAMUJIBL, HUIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSMOYTOJIBHOTO MapaljieNenuIea,;

* ONPEIENSATH M0 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI TNHEHHBIE Pa3MepPbl
caMoi (purypsl 1 HA00OPOT;

* BEIYHCIISATH 00BEM MPSMOYTOIBLHOTO Mapaljie/IeIIUIIe .

OOyyaromuiics Moixy4YuT BO3MOKHOCTD:

* HAyYUTHCS BBIYUCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUIECCKIX (QUTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJBHBIX MapaslieIeIHIe/10B;

* yIIyOUTh M PA3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
urypax;

* HAyYUTHCS IPUMEHATD MTOHITHE Pa3BEPTKU IS BHIMOTHEHUS MTPAKTUIECKIX
pacu€toB. I'eomeTpuueckue purypsi
OOyuaromuiics Hay4YuTCs:

* MIOJIB30BAThCS A3BIKOM T€OMETPUH I OTIMCAHUSA MTPEIMETOB OKPY>KAIOIIETO
MUpPA U UX B3aUMHOI'O PAaCIONI0KECHHUS;

* pacmo3HaBaTh U U300pakaTh HA YePTEkKaX U PUCYHKAX FreOMETpHUECKUe (GUTyph
U UX KOH(pUTYpaIuu;

* pelaTh HECIOXKHBIE 33aUl Ha MIOCTPOCHHE, TPUMEHSISI OCHOBHbIE aJITOPUTMBI
MIOCTPOCHUS C TIOMOIIBIO IUPKYJISA U JTMHEUKH
OOy4aromuics NoJIy4YnuT BO3MOKHOCTD:

* HAyYUTHCS PelaTh 3a7a4d Ha MOCTPOSHUE METOJOM T€OMETPUYECKOTO MECTa
TOYEK;

* IPUOOPECTH OMBIT BBHIIIOJIHEHUS IPOEKTOB 10 TeMaM «I'eomeTpruueckue
npeoOpazoBaHus Ha TIIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1Mo Gopmyiey.
N3MepeHne reoMeTpu4eCcKUX BeJTUYHH
OOyuaromuics HayqYuTCs:

* MCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JUIHH, TUIOIIAICH U YTIIOB MPHU PEIICHUH
3a]]a4 Ha HaXOXKJIEHUE JJUHBI OTpE3Ka, IPayCHOI MepHI yria;

® BBIYUCIATD TUIOAAU TPCYTOJIbHUKOB, ITPSAMOYT'OJILHUKOB



* BBIYUCJIATH JUVIMHY OKPYKHOCTH, JUIMHY AYTH OKPYKHOCTH;
* BBIYHCIIATH JJIMHBI TMHEWHBIX 3JIEMEHTOB (PUTYP U UX YTJIIbI
OOy4aromuiics NoJIy4YuT BO3MOKHOCTh HAyUUThCS:

* BBIYHCIIATH TUIOMIAU GUTYpP, COCTABICHHBIX U3 ABYX WU Ooee

MMpAMOYTOJIBHUKOB, ITIaApaJIJICJIOTPaMMOB IIPAMOYT'OJIBHUKOB.

MartemaTtuka 6 kiacc

OOyyaromuiicss HayquTCs:
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU: HATYPAIbHOE YUCIIO, LI€JI0e
YUCII0, OOBIKHOBEHHAsl JApoOb, JecAaTHudHass JpoOb, CMENIAaHHOE YHUCIIO,
palMOHAJIBHOE YKCIIO;

® JCIOJIB30BAaTh CBOWCTBA YMCEN WM NMPAaBWIA JCUCTBUN C PALMOHAIBHBIMHU
YUCJIAMU MPY BBIIOJIHEHUU BBIUYMCIICHUT;

® CIIOJIB30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU
BBIUUCJICHU U PEIICHUU HECJIOKHBIX 3a71a4;

® BLIMNOJHATh OKPYIJEHHE PAIMOHAIBHBIX YHCEI B COOTBETCTBHUH C
MpaBUJIaMU;

® CpaBHMBATH pallMOHAJIbHBIC YUCIIA.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NPEAMETOB:

® OIICHMBATh PE3yJIbTAThl BBIUUCICHUM MPU PEIICHUU MPAKTUUECKUX 3a]1a4;

® BBINIOJHATH CPABHEHUE YHUCEN B PEAIbHBIX CUTYaIlUsIX;

® COCTaBJISITh YMCJIOBBIE BBIPAKCHUS MPU PEIICHUU MPAKTUYECKUX 3ajad U
3a/1a4y U3 APYruX y4eOHbIX MPEIMETOB.
CraTucTtuka v Teopusi BEpOSITHOCTEM

e [IpencraBisaTh JaHHBIC B BHjIE TAOJMII, TUarpamMM,

® yuTaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BU/E TAOIUIIbI, TUArPAMMBI.

TexcToBBIC 32241



e PemaTh HECIIOXKHBIE CIOKETHBIE 3aJauyd pa3HbIX TUIIOB Ha BCE
apupMETHICCKUE ICHCTBUS;

® CTPOUTH MOJIETh YCIOBUA 337aud (B BUJE TaOJIMUIbI, CXEMbI, PUCYHKA), B
KOTOpPOM JaHbl 3HAYEHHS ABYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYWH, C IEJBIO
MOMCKA PEIICHUS 33]1auu;

® OCYIIECTBISATH CIIOCO0 MOMCKA pEUICHUs 3a/1a4, B KOTOPOM PacCyx aeHue
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIM OT TPEOOBaHUS K YCIOBHIO;

® COCTAaBJIATH IUJIAH PEIICHUS 3a1a4H;

® BBIJICIIATH ATAMbl PEUICHUS 331a4H;

® HMHTEPIPETHUPOBATH BHIUUCIUTEIIBHBIE PE3YIBTATHI B 3a]1a4€, UCCIEI0BaTh
MOJIYYEHHOE PEUICHUE 3a/1a4H;

® 3HATH pa3jInuMe CKOPOCTEH 00OBEKTA B CTOSIUEH BOJIE, TIPOTUB TEUCHUS U 110
TEUCHUIO PEKH;

e pelaTth 3a7a4l Ha HAXOKJICHUE YaCTH YMCIIa U YUCa 10 €ro 4acTH;

® pemiaTh 3aJlayd pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HA JIB)KCHHUE),
CBSI3bIBAIOIIUX TPU BEJIWYWHBI, BBIACISITH 3TH BEJIUYUHBI U OTHOIICHUS MEXIY
HUMU;

® HAXOJUTh MPOLIEHT OT YKCJA, YUCJIO MO MPOLUEHTY OT HEro, HaXOIOUTh
MPOIICHTHOE OTHOIIEHWE JBYX YHCEJ, HaXOJWUTh MPOILICHTHOE CHIKCHHUE WU
MPOIICHTHOE TTOBBIIIICHUE BEJTUYUHBI;

® pelIaTh HECIOXKHBIE JIOTUYECKHUE 33]1a4l METOJIOM PacCyKICHUIA.
B noBceaqHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

® BBIJIBUTaTh TUIOTE3bl O BO3MOXHBIX MPEIETbHBIX 3HAYEHUSIX HMCKOMBIX
BEJIMYMH B 3aj1a4e (1e1aTh MPUKUIKY )
Harasimnas reomerpust
I'eomerpuyeckue purypsl

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSAMU: (PuUrypa, TOUKa, OTPE3OK,
npsiMasi, 1y4, JJOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJbHUK U YEThIPEXYTOIbHUK,

NpSMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb M  KpYyr, HPSAMOYTOJbHBIN



napajuienenunen, kyo, map. M3oOpaxkaTe u3zydaemble GUTYpBl OT PYKH U C
MOMOIIBIO IMHEUKU U UPKYJISL.

B noBceaqHeBHOI KM3HU M NIPU M3YyYECHUH APYTHUX MPEAMETOB:

e pemaTrh MPAKTUYECKUE 3aJa4yd C MPUMEHEHHEM MPOCTEUIINX CBOMCTB
duryp.
HN3mepennsi U BIYMCJICHUS

® BBIIOJHATh U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYUH YTJIOB, C MOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUMN JIJIUH U YTJIOB;

® BBIUUCIIATH IUIOMIAIN TPSAMOYTOJIbHUKOB.
B noBceqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPEAMETOB:

® BBLIUUCIATH PACCTOSIHUS HAa MECTHOCTH B CTAHJAPTHBIX CHUTYallUsX,
IJTOIIAY TPSAMOYTOJIbHUKOB;

® BBINOJHATh NPOCTEUIINE TOCTPOEHUS U W3MEPEHHUS Ha MECTHOCTH,
HEO0OXOJIMMbIE B pEAJIbHON JKU3HHU.
HcTopusi MaTeMaTHKH

® OMHUCHIBaTh OTAEIbHBIE BBIJAIOIIMECS PE3YJIbTAThl, IMOJYYEHHBIE B XOJE
Pa3BUTHS MAaTEMATUKHU KaK HAyKH;

® 3HATHh MPUMEPHl MAaTEMATHUUYECKUX OTKPBHITUM W UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH.
OO0yuaromuiicsi MOJIyYUT BO3MOKHOCTh HAYUYHTHCS
JJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKON JIOTUKH

e OnepupoBarb MNOHATUSMH: MHOMXECTBO, XapaKTEPUCTHKHA MHOKECTBA,
AJIEMEHT MHOXECTBA, IIyCTO€, KOHEYHOe U OECKOHEYHOE MHOXKECTBO,
MMOJMHOKECTBO, MPUHAJIEKHOCTb,

® OMNpeneNsITh MPUHAIICKHOCTh DJIEMEHTA MHOXECTBY, OOBETUHEHUIO U
IIEPECEYEHNI0 MHOXECTB; 3aJaBaTh MHOXECTBO C IIOMOIIBI IEPEYUCIICHUS
AJIIEMEHTOB, CJIOBECHOT'O OMHUCAHUSI.
B noBceaHeBHOI KU3HU M NPU U3YYEHUH PYTUX NMPEAMETOB:

® DPACIIO3HAaBATh JIOTUYCCKH HCKOPPCKTHLIC BbICKA3BIBAHUS,



® CTPOUTH IIEMOYKH YMO3AKJIIOYEHUN HAa OCHOBE MCHOJIb30BAHUS MPABUI
JIOTHUKH.
Yuciaa

e OmnepupoBaTh  TMOHIATHUAMHU:  HATypaJbHOE  YHCJIO,  MHOXECTBO
HATypaJbHBIX YHCEJ, IEJI0€ YHCIIO, MHOXECTBO IIENBIX YHCE, OOBIKHOBCHHAS
JpoOb, ecITUYHAs JPOoOb, CMEIIAHHOE YHCIIO, PAIlMOHATBLHOE YKCIIO, MHOXKECTBO
pallMOHATIBHBIX YHUCEJ, TEOMETPUUYECKass WHTEPIPETAUs HATypajbHbBIX, IIEJIbIX,
pallMOHAIbHBIX;

® [IOHUMAaTh M OOBSICHATH CMBICI TO3WIIMOHHOM 3alUCH HaTypaJIbHOTO
YyHCia;

® BBINOJHATh BBIYUCICHHUS, B TOM YHCIE C KCIOJIb30BAHHEM IMPUEMOB
pallMOHANIbHBIX BBIYMCICHUH, 000CHOBBIBATH AJITOPUTMBI BHITIOJIHEHUS JE€HCTBUIA;

® HCIOJIB30BaTh MPU3HAKHU JECIUMOCTH Ha 2,4, 8, 5,3, 6,9, 10, 11, cymmbl
U TPOU3BEJACHUS YKCEI NpPHU BHINOTHEHUM BBIUMCICHUN W pEIICHUM 3ajiad,
000CHOBBIBaTh MIPU3HAKU JETUMOCTH;

®  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YUCEN C 3aJaHHOM TOYHOCTHIO;

® VyIOpsIOYMBATHL YHWCIA, 3aldcaHHble B BHUAEC OOBIKHOBEHHBIX U
JEeCATUYHBIX APOOei;

e naxoauth HOJI u HOK uuncen u ucnonp30BatTh UX MPU PEIICHUH 33/14;.

®  OIEPUPOBATH MOHATHEM MOAYJIb YHCIIA, FEOMETPUYECKasi HHTEPIpETAIIUS
MOJTyJIsl YUCTIa.
B noBceaHeBHOI KU3HU M NPU U3YYEHUH IPYTUX MPEIMETOB:

® IIPUMEHATH TpaBWIa NPHUOMMKCHHBIX BBIYMCICHUM TIPH PEIICHUH
MPaKTHYECKUX 3aJ1a4 U PEIICHUH 3374 IPYTUX yIeOHBIX MIPEAMETOB;

® BBINOJHATh CPABHEHHUE PE3YJbTATOB BBIYUCICHUM MpPU PEIICHUU
MPaKTHYECKUX 3aJ1a4, B TOM YUCJIE TPUOIMKCHHBIX BBIYMCIICHUH;

® COCTaBJIATh YMCJIOBBIE BBIPAKCHHUS W OICHHWBATh WX 3HAYCHUS MPHU
pelIeHUH MPAKTUYECKUX 3a71a4 U 3a]1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

YpaBHeHUs U HEPABEHCTBA



e OnepupoBaTh NOHATUSIMU: PABEHCTBO, YUCJIOBOE PABEHCTBO, YPABHEHHUE,
KOpPEHb YPaBHECHUS, PEIIICHUE YPABHEHUSI, YNCIOBOE HEPABEHCTRO.
CrarucTiKa ¥ TeOpHsl BePOATHOCTEN

e OnepupoBaTh MOHATUSAMH: CTOJIOYATHIE W KPYIrOBbIE JMArpaMMBbl,
TaONHIIBI JAaHHBIX, CpeTHee aprUPMETHIECKOE,

® u3BIIEKaTh, HWH(OpPMaIMIO, TPEACTABICHHYI0O B TabiuIax, Ha
JTarpaMMax;

®  COCTaBJISITh TAOJIMIIbI, CTPOUTH JUArPAMMBbI HA OCHOBE JaHHBIX.
B noBceaHeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

® U3BJIEKaTh, HMHTEPIPETUPOBATH M TPEOOPa30BBIBAThH HH(MOPMAIHIO,
MPEACTABICHHYI0O B TaOiMIlaX M Ha JuarpaMMax, OTpa)kalolllyl0 CBOWCTBa M
XapaKTePUCTUKU PEATbHBIX MPOLIECCOB U SIBICHUM.
TexcroBble 3agaun

e Pemars mpocThie W CIOXKHBIEC 3a7a4¥ Pa3HbIX THUIIOB, a TaKXe 3aJadyu
MOBBIIIIEHHON TPY/IHOCTH;

® UCIIOJB30BaTh Pa3HbIE KPATKUE 3aMUCU KaK MOJEIH TEKCTOB CIOKHBIX
3a/1a4 111 TOCTPOCHUS TOMCKOBOM CXEMBI U PEUIEHUS 3a/1aY;

® 3HaTh U MPUMEHATH 00a crocoda Moucka pemieHus 3aaad (0T TpeboBaHus
K YCJIOBHIO M OT YCJIOBUS K TPEOOBAHUIO);

® MOJEIMPOBATh PACCYKJICHHS NP MOUCKE PEIICHUS 33J1ad C MOMOILbIO
rpad-cxemsr;

®  BBIJICTISATH ATAIbI PEUICHUS 3aJa41 U COJICPKAHUE KAXKOTO ATara;

® UHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YJIbTATHI B 33]1a4€, HCCIIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4H;

® AHAIMU3UPOBATh BCEBO3MOXKHBIC CHUTYyaIlMd B3aUMHOTO PaCIOJIOKECHUS
JIBYX OOBEKTOB W M3MCHEHHE MX XapPAKTEPUCTUK IPU COBMECTHOM JIBUIKEHUU
(CKOpOCTh, BpeMsI, pacCTOSTHUE) TIPU PEIICHUH 33]1a4 Ha JBIDKCHUE JIBYX OOBEKTOB

KaK B OIHOM, TaK U B ITPOTUBOIIOJIOKHBIX HAITPABJICHHAX



® HCCIENOBATh BCEBO3MOXKHBIE CHUTyallMd IIPU PELNICHUM 3aJa4 Ha
JIBUKEHHE TI0 PEKE, pACCMAaTPUBATh PA3HBIC CUCTEMbBI OTCUETA;

e pemiaTh pa3HOOOpPA3HBIC 33J1aUl «HA YaCTH,

e pemarh U OOOCHOBBIBaTH CBOE pEIICHHE 3a1ay  (BBIACIATH
MaTeMaTHYECKYI0 OCHOBY) Ha HaXOXJICHHE YaCTH YMCJIa M YKciia 10 ero 4acTy Ha
OCHOBE KOHKPETHOTO CMbICJa ApOoOHu;

® OCO3HaBaThb M OOBICHATH HJSHTUYHOCTH 3aJad pa3HbIX THIIOB,
CBSI3BIBAIOIIMX TPU BEJIWYWHBI (Ha padOTy, HA TOKYIIKH, Ha JBW)KCHHE); BBIICIISAThH
9TH BEJIMYMHBI U OTHOUICHHS MEXIY HUMHU, IPUMEHATh UX NPU PEUICHUU 3a]ady,
KOHCTPYHPOBATh COOCTBEHHBIC 3a]]aUl YKAa3aHHBIX THUIIOB.

B noBceHeBHOM KU3HU M MIPHU U3YYEHUHM JAPYTUX NPeIMETOB:

® BBACIATH NPU PEUICHUM 3a7a4 XapaKTEPUCTUKHA PACCMATPUBAEMOMN B
3a/1a4e CUTYyalluM, OTIIMYHBIC OT peajbHBbIX (T€, OT KOTOPBIX abCTparupoBajvCh),
KOHCTPYUPOBATh HOBBIE CUTYAlLIMH C YUETOM ITHUX XapaKTEPUCTHUK, B YACTHOCTH, IIPH
pEIICHUY 3a7]a4 Ha KOHIECHTPAIMY, YIUTBIBATh INIOTHOCTH BEILIECTBA;

® peuarh U KOHCTPYUPOBATh 3a/1a4M HA OCHOBE PACCMOTPEHUS PEaIbHBIX
CUTyallui, B KOTOPBIX HE TPEOYETCS TOYHBIN BRIUUCIUTEIIBHBIN pe3yJIbTarT;

e peliaTh 3aJa4d Ha JABWKEHUE MO PEKE, pacCMaTpuBas pa3HbIE CUCTEMBI
OTCYEeTA.

Harasignas reomerpust
I'eomeTpuyeckue purypsol

e l3BnekaTh, MHTEPIPETUPOBATH M IPEOOPa30BLIBATH HHOOPMAILIHIO O
reOMETPUYECCKUX (pUTypax, Mpe/ICTaBICHHYIO Ha YepTeKax;

e un3o0paxxaTh u3ydaemblie GUTYPHI OT PYKHU U C TOMOIIBI0O KOMITbIOTEPHBIX
WHCTPYMEHTOB.

N3mepeHusi 1 BHIYUCIEHUSA

®  BBINOJHATH U3MEPEHUE JJIUH, PACCTOSHUM, BEJIMUUH YIJIOB, C IIOMOIIBIO
MHCTPYMEHTOB JIJISI UBMEPEHUM JJIVH U YTJIOB;

® BBUKCIATH IUIOMAAM  TMPSMOYTOJBHUKOB,  KBaJapaToB, 0OBEMBI

MPSIMOYTOJIBHBIX MapajuieNenuIe 0B, KyOoB.



B noBceHeBHOM KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

® BBIUUCIATH PACCTOSAHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTYalHSX,
IJIOIIAAN YYaCTKOB MPSIMOYTOJIbHON (hOpMBI, 00bEMBI KOMHAT;

® BBHINIOJHATH NPOCTEHIINE MOCTPOEHUSI HAa MECTHOCTH, HEOOXOIUMBbIE B

pEabHOM )KU3HU;

® OIICHUBATh Pa3MeEphl pEATbHBIX OOBEKTOB OKPY’KAIOIIETO MUPA.
HUcropust MaTeMaTHKHU

o XapakTepu3oBaTh BKJIAJ BBIJAIOIIMXCA MAaTEMaTUKOB B Pa3BUTHE

MAaTCMAaTUKHU U UHBIX HAYYHBIX o0OacTeii.

2. Copepxanue yueOHoro npeamera «Marematnka» B 5-6 kimaccax

HartypajibHble 4nc/ia ¥ HYJIb

HarypaJjibHbIi psig yMceJ M ero CBOMCTBA

HarypanpHoe 4YMCIIO, MHOXECTBO HATypaJbHBIX YHCEI U €ro CBOWCTBA,
M300pakeHHe HaTypaJIbHbIX YMCEe TOUKaMU Ha YMCIIOBOW npsAMoi. Micnonb3oBaHue
CBOMCTB HaTypPaJIbHBIX YMCEN PU PELICHNUHN 3aa4.

3anuch ¥ YTeHHe HATYPAJIbHBIX YHCes

Paznuuue mexay mudpoit u uncnom. [lo3unroHHas 3anmuch HATYpajIbHOTO
YyHucia, MOMECTHOE 3HAY€HUE LUQPBI, pa3psiabl U KIACCHI, COOTHOIIEHHE MEXIY
JIBYMsI COCETHUMM Pa3psIHBIMU €UHULIAMH, YTEHUE U 3AIIMCh HATYPAJIbHBIX YU CEL.

OxpyrieHue HaTypaJIbHBIX YHCe

HeoOxomumocTts okpyrienus. [IpaBuino okpyriieHns HaTypalbHbBIX YUCEIL.

CpaBHeHHe HATYPAJIbHBIX YHCeJI, CPaBHeHHUe ¢ yucaom 0

[ToHATHE O CpaBHEHNH YHCEN, CPABHEHUE HATYPAIBHBIX YUCEN IPYT C APYTrOM
U C HyJIeM, MaTeMaTH4YecKas 3aliCh CPAaBHEHH, CIOCOObI CPaBHEHUS YHCEI.

JlelicTBUSA C HATYPAJIbHBIMH YHCJIAMHA

CnoxxeHre W BBIYMTAHUE, KOMIIOHEHTBI CJIOKEHHS W BBIYMTAHMS, CBS3b
MEKly HUMH, HAXOKICHUE CYMMBI U Pa3HOCTH, U3BMEHEHUE CYMMBI U Pa3HOCTH IIpU

HU3MCHCHHNHU KOMIIOHCHTOB CJIOKCHUA U BEIYUTAHU .



YMHOXKEHHE U JAEIEHNE, KOMIIOHEHTBI YMHOXKEHHS U JEJICHUS, CBSA3b MEXKY
HUMU, YMHOKEHHE U CIIOKEHUE B CTOJIONK, JICTICHUE YTOJIKOM, TIPOBEpPKA pe3yIbTaTa
C TIOMOIIBIO MMPUKUJIKK U OOPATHOTO JIEHCTBHUS.

[lepeMecTUTENBHBIA W COYETATEIBHBIM 3aKOHBI CIOXEHUS M YMHOMXCHMUS,
pacnpeienuTeIbHbI 3aKOH YMHOXKEHUSI OTHOCUTENBLHO CIIOXEHUS, 000CHOB8AaHUE
aAneoOpuUmMmMOo8 8bINOJIHEHUSL apuhMemuyeckux Oeticmeul.

CreneHb ¢ HATYPaJbLHBIM MOKa3aTeJeM

3anuch 4Kciia B BUAE CYMMBI Pa3psiAHBIX CJIaraeMbIX, MOPSIOK BBINOJIHEHHS
JEVUCTBUM B BBIPAKECHUAX, COJCPKAIIMX CTEINEHb, BBIYUCICHUE 3HAYEHUU
BBIPAKECHUM, COJICPIKAIINX CTEICHbD.

YuciioBble BbIPAKEHUSA

HucmoBoe BBIPaXKEHUE U €r0 3HAYCHUE, TTOPSIOK BBIITOJHEHUS JCUCTBUM.

Jlesienue ¢ ocTAaTKOM

JleneHne ¢ 0CTaTKOM Ha MHOXECTBE HATYpaIbHBIX YHCEIl, CBOUCMBA OeleHs]
¢ ocmamkom. IIpakTueckue 3agaum Ha JIEICHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH AEJIUMOCTH

CBOICTBO IETMMOCTH CYyMMBI (pa3HOCTH) Ha unciio. [Ipu3Haku genumoctu Ha
2, 3,5, 9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. /Joxazamenbcmeo npuzHaKos
Ooenumocmu. PelmeHne mnpakTUUECKUX 3a7a4 C OPUMEHEHHUEM MPU3HAKOB
JEITUMOCTH.

Pa3zsoxkeHue 4nc/ia Ha NPOCTbIE MHOKUTEIHU

[IpocTeie U cocTaBHBIE YKCA, peueno Ipamocgena.

PaznoxeHnune HaTypalbHOrO YKCIIA HA MHOKHUTENH, PA3JI0KEHUE HA MPOCTHIC
MHOXUTENU. Koauuecmeo Oenumenei uucia, aieopumm pasiodceHusi Yucia Ha
NPOCMble MHOMCUMENU, OCHOBHAsI meopemMa apupmemuxuy.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBanne OyKB 11 00O3HAYCHHUS YWCEJ, BBHIYUCIICHHE 3HAYCHUS
anreOpanyecKkoro BBIPAKEHMs, MPUMEHEHHUE alreOpanvyecKuX BBIPAKCHUN IS
3aMiCH CBOWCTB apu(METHUECKUX ACHCTBUMN, MpeoOpa3oBaHUE alreOpanyecKux

BBIPAKCHUM.



Jeaurejn 4 KpaTHbIe

Jlenutens W €ro CBOMCTBA, OOMMIA ACIUTENh JBYX U 0Oojee 4Yucen,
HauOOJbIIMK  OOLIMH  JeNuTeNb, B3aUMHO MPOCThIE 4YHUCIA, HAXOXKJICHUE
HanOoJIbIIero 00mero nenutens. KpaTHoe 1 ero CBOMCTBa, 00IIIee KpaTHOE IBYX U
Oosee yuces, HAMMEHbIIEe O0IIee KPaTHOE, CIIOCOObI HAXOXKICHHUSI HAMMEHBIIIETO
OOIIIEro KpaTHOTO.

JApoodu

OObIKHOBEHHBbIE IPOOH

Homns, dacte, aApoObHOE uMcio, ApoOb. JIpoOHOE YHCIO Kak pe3ynbTaT
nenenus. [IpaBunbHBIC U HENPaBWIBHBIC APOOH, CMelaHHas ApoOb (CMEIIaHHOe
YHUCJIO).

3anuch HATYpaJIbHOTO YHCJIa B BHUAC IpPOOM C 3aJaHHBIM 3HAMEHATEIEM,
npeoOpa3zoBaHue CMEIIaHHOM JIpoOU B HETIPABUIIbHYIO APOOL M HA00OPOT.

[IpuBenenue npobeit k obmemy 3HameHate 0. CpaBHEHHE OOBIKHOBEHHBIX
JpoOeil.

Cno>xeHre W BbIYMTAHHE OOBIKHOBEHHBIX JIpOOEi. YMHOXKEHHE U JIeJICHUE
OOBIKHOBEHHBIX JPOOEH.

Apudmernueckre TeHCTBHSI CO CMEIIaHHBIMU IPOOSMH.

Apudmernueckue NeUCTBU C IPOOHBIMU YHCIIAMHU.

Cnocobwvl payuonanuzayuu 8blYUCIeHUL U UX NPUMEHEHUEe NPpU 8bINOJIHEHUU
Oeticmauti.

JecsaTuunbIe 1poOH

Lenast u npoOHas yacTu necaTuyHoil npodu. IIpeobpazoBanue necSITUUHBIX
npobeil B OObIKHOBeHHBIC. CpaBHEHHE JACCATUYHBIX ApoOed. CroxkeHue u
BBIYMTAHHE JECATUYHBIX Apo0Oeil. OKpyrieHne AeCITUUHbIX Ipo0eid. Y MHOKEHUE U
JeJeHUe JECATHYHBIX JpoOei. [lpeobpazosanue 00vikHOBEHHbIX Opodell 8
Ooecsimuunvie Opoou. Koneunvle u becxoneunvie oecamuutvie Opoou.

OTHOIIEeHHE ABYX YHCEJI

Macmtab Ha mmane u kapte. I[lpomopruu. CBoiicTBa MPOMOPIUH,

IIPYMEHEHUE TIPONIOPLMI U OTHOLLIEHUH IIPU PELICHUU 3aay.



Cpennee apudpmeTnueckoe yncel

Cpennee apudmetndyeckoe AByx 4gucen. M3oOpaxeHue CpemHero
apu(pMETUYECKOTO JBYX YKCENl Ha YHMCIOBON mpsMou. PerieHue mpakTHUYECKUX
3aa4 ¢ MpUMEHEHHeM cpenHero apudmernyeckoro. Cpeonee apugmemuueckoe
HEeCKONbKUX YUCEL.

IIpoueHThI

Ilonatne mnpoueHTa. BpluucieHne NPOLEHTOB OT 4YMCIA W 4YUCHAa 10
WU3BECTHOMY TMPOLEHTY, BBIPAKEHUE OTHOIIEHUS B IMpPOLEHTAaX. Pemenue
HECIIOKHBIX MPAKTUYECKUX 3a/1a4 C MPOIEHTAMH.

JAnarpaMmsl

Cronbuateie M KpyroBble auarpaMmbl. H3BiedeHue HHPOpMALUU U3
nuarpamm. Mzobpasicenue ouazpamm no 4uciosblmM OAHHbIM.

PanuonajabHbIe YHCIa

HonoxuTenbHbIE U OTPULATEIbHbIE YHCJIA

N300paxeHne uyncen Ha 4UCIOBOM (KoopauHaTHOM) mpsmoil. CpaBHEHHE
yucea. Moaynp yncia, reoMeTpuYecKasl MHTEepIIpeTanns MoAyJs uncia. [lerdcTBus
C TIOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YKclIaMi. MHOKECTBO LIEJIBIX YHCE.

IlonsaiTHe o0 panuoHanbHOM uucae. [lepsuunoe npedcmagnenue o
MHOJCeCmee payuoHanibHblx yuces. JIeNCTBUS ¢ PAlMOHAIBHBIMU YHCIIAMHU.

PemieHue TeKCTOBBIX 32124

Enuaunbl u3MepeHMWii: JUIMHBI, TUIOMIAAHA, OOBbEeMa, MacChl, BPEMCHH,
CKOpPOCTH. 3aBUCHUMOCTH MEXIY €IUHUIIAMU HW3MEPEHUS KaXIO0W BEJIMYUHBI.
3aBUCUMOCTH  MEXKIY  BEJIMYUHAMHU:  CKOPOCTh,  BpEeMs,  PAaCCTOSIHUE;
MIPOU3BOIUTEIILHOCTD, BpeMsi, padoTa; 1leHa, KOJIMYECTBO, CTOUMOCTD.

3agaum Ha Bce apudmMeTHUecKre AeiiCTBUS

Pemenne TekcToOBBIX 3amad apudMeThueckuMm criocodom. Mcmonmb3oBaHwme
Ta0JHII, CXEM, YePTEXKEH, IPYTruX CPEACTB MPEICTABICHUS TAHHBIX MPU PEIICHUN
3a/1a4H.

3agaum Ha ABMKEHHME, PA00TY U OKYIIKH



PemeHne HECHOXKHBIX 3a7ady  Ha JIBHOKEHHE B  I[POTHUBOIOJOXKHBIX
HaIlpaBJIEHUSIX, B OJJHOM HAINPABJIECHUH, IBH)KEHHE IO PEKE MO TEYEHHUIO U ITPOTHUB
TeueHusi. Pemienne 3amay Ha coBMecTHyO paboty. Ilpumenenuwe apoOeit mnpu
pELICHHUH 3aa4.

3amaum HA YaCTH, 10JIH, IPOLEHTHI

Pemenne 3aga4 Ha HAXOXKAEHNE YACTH YUCIIA U YUCIIA IO €ro YyacTu. Pemenue
3aJlay Ha MPOUEHTHI U JoJin. [IpuMeHeHne nponopuuii py peleHny 3a1ay.

Jlornuyeckue 3agauu

PemieHne HeECIOXHBIX JIOTHYECKUX 3ajad. Pewenue nocuueckux 3aoau ¢
nomowwvio epagos, mabauy.

OcHoBHBIE MeTOIbl pelIeHHs] TEeKCTOBBIX 3aJa4: apu(pMeTHuyecKuw,
nepedop BapHUaHTOB.

Harasignas reomerpust

durypsl B okpyxkaromeMm mupe. Harnsgasie npenacraBieHust o Gurypax Ha
IJIOCKOCTH: TpsiMasi, OTPE30K, JyY, YIroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. YeThIpexXyrojbHUK, MPSMOYTOJIbHUK, KBajpaT. TpeyroibHUK, 6uobl
mpeyzonbHukos.  Ilpasunvruvle  mHoz2oyeonvhuxku. W300pakeHHEe  OCHOBHBIX
reoMeTpuyeckux Quryp. Bzaumnoe pacnonodcenue 08yX NpAMbIX, 08YX
OKpYJICHOCIEU, NpAMOU U OKpydcHocmu. JlmiHa oTpe3ka, JIOMaHOH. EauHUIbI
u3MepeHuss MHbL llocTpoeHne oTpe3ka 3aJaHHOM JIMHBL. Buael  yrios.
['panycHas mepa yria. 3mepeHne 1 MOCTpOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

[lepumerp ™HoOroyrojpHuka. IloHsATne T1UOmWAAM QUIYPBI; EOUHULBI
u3Mepenus tiomaau. Ilnomans npsmoyroiabHuka, kBaaparta. [IpubmmxeHHoe
U3MepeHHe miomaau Guryp Ha kierdatoi Oymare. Pagnosenuxue gueypul.

Harnsinaele mnpenactaBieHUss O  MPOCTPAHCTBEHHBIX — Qurypax: Kyo,
napajuieNenune 1, npu3Ma, nupaMmuia, map, chepa, Konyc, HuimHap. M3o0paxkenue
IPOCTPAaHCTBEHHBIX Guryp. Ilpumepwvr ceuenuu. Muocoepannuku. Ilpasunvhvie
MHo2oepanHuky. IIpuMepsl pa3BepTOK MHOTOTPaHHUKOB, IUJIMHAPA U KOHYCA.

[Tonsitue  obbema; emununbl oO0bema. OO0BEM  MPSMOYTOJBHOTO

napasuienenunesaa, Kyoa.



[lousitTue o paBencrBe ¢uryp. LleHTpanbHas, oceBas U 3epkanbHas
cumMeTpun. M300paxenne CAMMETPUIHBIX PUTYD.

Pelienue npakTruueckux 3ajad ¢ MPUMEHEHUEM IPOCTEHIITNX CBOMCTB PUryp.

HcTopust MmaTeMaTuKH

llossnenue yughp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeneHus
npodykmos Ha J{[pesnem brusxcnem Bocmoke. Casazb ¢ Heonumuueckoii pesonoyueii.

Poorcoenue  wecmuoecamepuunoii  cucmemvr  cuucienus.  Ilosenenue
0ecsAmuUYHOU 3aNUcy yucel.

Poowcoenue u pazeumue apugpmemuxu namypanvruoix uyucen. HOK, HOJ],
npocmoie yucna. Pewiemo Spamocgena.

Tossnenue nyns u ompuyamenbHux yucei 6 mamemamuxe opeenocmu. Poib
Huoganma. Ilouemy (—l)(—l) =417

Ipobu 6 Basunone, Eeunme, Pume. Omkpvimue Oecimuynvlx Opooell.
Cmapunnvie cucmemsl mep. [lecamuynvle Opodu u mMempudeckas cucmema mep.

JI. Maznuykui.

3. TemaTuyeckoe IJIaHUPOBAHUE C OMPEIEICHUEM OCHOBHBIX BHJIOB Yy4eOHOM

JeSITEIBHOCTH.
S KIace

Ne Tema Koz-
n/m BO

4acoB
1 HarypanbHble uncna 42
2 OOBIKHOBEHHBIE JIpoOHU 38
3. | 'eomerpuueckue Gpurypsl 25
4. | llecstuunbie Apoou 35
5 I'eomeTpuyeckue Tena 10
6 BBegenue B BeposSITHOCTD 6
7. | IloBropenue 14

6 xiacc



Ne Tema Koa-
n/n BO

YJacoB
1. | [lonoxuTenpHbIe U OTPUIIATENIbHBIC YUCIIA 62
2. | IlpeoOpa3zoBanne OYKBEHHBIX BBIPAXKCHHIM 38
3. | JlenrumMoCTh HATypalbHBIX YHCEI 30
4, | MaremaTnka BOKPYT Hac 31
5. | IloBTOopenue 9




